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 ABSTRAKT 
&?OHPSU?FHMHQDO?]WDQDYUKQRXWĜH?HQ?SĜHODGLWHOQ?KRNPLWR?WRY?KR$5&ILOWUXW\SX
S?VPRY? SURSXVW X NWHU?KR EXGHPR?Q?PČQLW ??ĜNX S?VPD D ODGLW VWĜHGQ? NPLWR?HW
/DGČQ? VWĜHGQ?KR NPLWR?WX EXGHPR?Q? Y UR]VDKXRG N+]GRN+]??ĜND S?VPD
EXGHODGLWHOQ?Y PD[LP?OQ?PUR]PH]?NWHU?Q?PY\EUDQ?]DSRMHQ?XPR?Q?  
V SU?FL MVRXY\EU?Q\GYD]SĤVRE\ UHDOL]DFHILOWUX-HSURYHGHQR MHMLFKVURYQ?Q?D
Y?EČU OHS?? YDULDQW\ 3U?FH REVDKXMH Y?SR?W\ SUR Y?VOHGQRXYDULDQWX ILOWUX D SRSLVXMH
]SĤVREODGČQ?ILOWUXDQ?VOHGQČ]SĤVRE]MHGQRGX?HQ?ODGČQ?Y\EUDQ?KRILOWUX.  
%DNDO?ĜVN?SU?FH]DKUQXMHNRPSOHWQ?Q?YUK ILOWUXSUR MHKR UHDOL]DFL -DNRYKRGQ?








The aim of this thesis is to find and propose solutions adaptive ARC frequency 
bandpass filter, where it will be possible to change the bandwidth and tuning the center 
frequency. Centre frequency will be tuning in the range from 10kHz to 100kHz. 
Bandwidth is tunable to the maximum range that will enable us to select involvement.  
The thesis selected two methods of implementation of the filter. It made the 
comparison and selection of improved variants. Thesis includes calculations of the 
resulting variant filter and describes how to tune the filter, and then simplify the tune 
selected filter.  
Bachelor thesis includes a complete filter design for its implementation. A suitable 
method of electronic tuning were selected digital potentiometers controlled programmed 
microcontroller. This method was also subsequently implemented. 
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?  6E R SU?YX DXWRUVN?P R SU?YHFK VRXYLVHM?F?FK V SU?YHP DXWRUVN?P
a o ]PČQČ QČNWHU?FK ]?NRQĤ DXWRUVN? ]?NRQ YH ]QČQ? SR]GČM??FK SĜHGSLVĤ Y?HWQČ
PR?Q?FK WUHVWQČSU?YQ?FK GĤVOHGNĤ Y\SO?YDM?F?FK ] XVWDQRYHQ? ??VWL GUXK? KODY\ 9,
G?O 7UHVWQ?KR]?NRQ?NX?6E. 
 
V %UQČGQHNYČWQD           .................................... 











'ČNXML YHGRXF?PX EDNDO?ĜVN? SU?FH GRF Ing. -LĜ?PX 6HGO??NRYL &6F ]D ??LQQRX





V %UQČGQHNYČWQD           .................................... 




Seznam tabulek  
?YRG 1 
1 7HRULHNPLWR?WRY?ILOWUĤ 2 
1.1 'ČOHQ?ILOWUĤ ............................................................................................... 3 
1.2 ARC filtry ................................................................................................. 4 
1.3 2SHUD?Q?]HVLORYD?H .................................................................................. 5 
2 1?YUKILOWUX 7 
2.1 =DSRMHQ?V 1 OZ ........................................................................................ 7 
2.2 =DSRMHQ?VH2= ....................................................................................... 8 
2.2.1 2SWLPDOL]DFH]DSRMHQ?V 2 OZ ............................................................. 11 
2.2.2 9?SR?W\ ............................................................................................... 12 
2.2.3 1?FK\OQRVW]DSRMHQ?QDWROHUDQFLVRX??VWHN ....................................... 14 
2.3 =SĤVRE\ODGČQ?ILOWUX ............................................................................... 15 
2.3.1 'LJLW?OQ?SRWHQFLRPHWU\ ...................................................................... 15 
2.4 =SĤVRE\Ĝ?]HQ?ILOWUX ............................................................................... 17 
2.4.1 ě?]HQ?SRPRF?PLNURNRQWURO?UX .......................................................... 17 
2.4.2 ě?]HQ?SRPRF?SR??WD?H ....................................................................... 17 
3 Realizace 19 
3.1 Realizace filtru ........................................................................................ 19 
3.1.1 1?YUKSOR?Q?KRVSRMH .......................................................................... 20 
3.2 9?VOHGN\PČĜHQ?QDYU?HQ?KRILOWUX ......................................................... 22 
3.3 (OHNWURQLFN?Ĝ?]HQ?ILOWUX ......................................................................... 27 
3.3.1 9?EČUD]DSRMHQ?GLJLW?OQ?FKSRWHQFLRPHWUĤ ....................................... 27 
3.3.2 =DSRMHQ?PLNURNRQWURO?UX ................................................................... 30 
3.3.3 =REUD]RYDF?/&'PRGXO .................................................................... 32 
3.3.4 9?YRMSURJUDPXSURĜ?]HQ? ................................................................. 32 








Obr. 1.1: 8N?]ND]?YLVORVWLPRGXORY?FKDUDNWHULVWLN\QDĜ?GXILOWU .............................. 3 
Obr. 1.2: ,GH?OQ?PRGXORY?FKDUDNWHULVWLN\ ................................................................... 4 
Obr. 1.3: %ORNRY?VFK?PDILOWUXW\SX'3ě?GX ........................................................ 5 
Obr. 1.4: 0RGXORY?FKDUDNWHULVWLN\DMHGQRWOLY?FKEORNXEFHO?KRILOWUXSĜHY]DWR]
[1]) .................................................................................................................. 5 
Obr. 1.5: 0RGHOOLQH?UQ?KR2=V QDSČĢRYRX]SČWQRXYD]ERX....................................... 6 
Obr. 1.6: $V\PSWRW\PRGXORY?FKDUDNWHULVWLN\SURPD[LP?OQ?]HV?OHQ? ...................... 6 
Obr. 2.1: 6FK?PD]DSRMHQ?33- Ĝ?G? ]DSRMHQ?V 1 2=VHVSROH?Q?PLUH]LVWRU\ .... 7 
Obr. 2.2: 6FK?PDVLPXORYDQ?KRREYRGX33- Ĝ?G? ]DSRMHQ?V 1 OZ) .................... 8 
Obr. 2.3: 6FK?PD]DSRMHQ?33?Ĝ?G? ]DSRMHQ?V 2 OZ) ........................................... 9 
Obr. 2.4: 6FK?PDVLPXORYDQ?KR]DSRMHQ?ILOWUX33- Ĝ?G? ]DSRMHQ?V 2 OZ) .......... 9 
Obr. 2.5: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI 100kHz ................................. 10 
Obr. 2.6: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI 10kHz ................................... 10 
Obr. 2.7: 3RURYQ?Q? PRGXORY?FK NPLWR?WRY?FK FKDUDNWHULVWLN SĤYRGQ?KR D
XSUDYHQ?KRILOWUXSURIN+] .................................................................... 11 
Obr. 2.8: 3RURYQ?Q? PRGXORY?FK NPLWR?WRY?FK FKDUDNWHULVWLN SĤYRGQ?KR D
XSUDYHQ?KRILOWUXSURIN+] .................................................................. 12 
Obr. 2.9: 0RGXORY? NPLWR?WRY? FKDUDNWHULVWLND I   N+] WROHUDQFH VRX??VWHN
10% .............................................................................................................. 14 
Obr. 2.10: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDI N+]WROHUDQFHVRX??VWHN
 ...................................................................................................................... 14 
Obr. 2.11: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDI N+]WROHUDQFHVRX??VWHN
 ...................................................................................................................... 14 
Obr. 2.12: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLND I N+] WROHUDQFHVRX??VWHN
 ...................................................................................................................... 15 
Obr. 2.13: 3ULQFLSL?OQ?VFK?PDGLJLW?OQ?KRSRWHQFLRPHWUX ........................................... 16 
Obr. 2.14: %ORNRY?VFK?PDĜ?]HQ?ILOWUXSRPRF?0&8 ................................................. 17 
Obr. 2.15: %ORNRY?VFK?PDĜ?]HQ?ILOWUXSRPRF?SR??WD?H-USB ................................... 18 
Obr. 3.1: ?SOQ?VFK?PD]DSRMHQ?ILOWUX ....................................................................... 19 
Obr. 3.2: 1?YUKGHVN\ILOWUXSURDQDORJRY?ODGČQ?0 ............................................ 20 
Obr. 3.3: 2VD]HQ?GHVN\ILOWUXSURDQDORJRY?ODGČQ? ................................................... 20 
  
Obr. 3.4:  1?YUK'36ILOWUXSURGLJLW?OQ?ODGČQ?0 ................................................ 21 
Obr. 3.5: 2VD]HQ?GHVN\ILOWUXSURGLJLW?OQ?ODGČQ? ...................................................... 21 
Obr. 3.6: =PČĜHQ?PRGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI N+] ................. 22 
Obr. 3.7: 'HWDLOPČĜHQ?YRNRO?I N+] ................................................................ 22 
Obr. 3.8: =PČĜHQ?PRGXORY?NPLWR?WRY?FKDUDNWHULVtika pro f0 = 50kHz ................. 23 
Obr. 3.9: 'HWDLOPČĜHQ?YRNRO?I N+] ................................................................ 23 
Obr. 3.10:  =PČĜHQ?PRGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI N+] ................ 24 
Obr. 3.11: 'HWDLOPČĜHQ?YRNRO?I N+] ................................................................ 24 
Obr. 3.12: 8N?]ND]ML?WČQ?KRGQRWSURY?SR?HW?LQLWHOHMDNRVWL .................................... 25 
Obr. 3.13: 0RGXORY?NPLWR?WRY?charakteristika s UĤ]Q?PISURND?G?EORNILOWUX ... 26 
Obr. 3.14: 8N?]ND]YČW?HQ???ĜN\S?VPD ....................................................................... 27 
Obr. 3.15: 6FK?PD]DSRMHQ?GLJLW?OQ?FKSRWHQFLRPHWUĤ ................................................ 28 
Obr. 3.16: '36GLJLW?OQ?FKSRWHQFLRPHWUĤVWUDQDERWWRP ............................................. 29 
Obr. 3.17: '36GLJLW?OQ?FKSRWHQFLRPHWUĤVWUDQDWRS ................................................... 29 
Obr. 3.18: 2VD]HQ?'36GLJLW?OQ?FKSRWHQFLRPHWUXVWUDQDERWWRP ............................... 29 
Obr. 3.19: 2VD]HQ?'36GLJLW?OQ?FKSRWHQFLRPHWUXVWUDQDWRS ..................................... 29 
Obr. 3.20: 6FK?PDNLWX6'.$70 ............................................................................ 30 
Obr. 3.21: '36SURPLNWURNRQWURO?U$7PHJD ........................................................... 31 
Obr. 3.22: 2]DVH]HQ?'36SURPLNWURNRQWURO?U$7PHJD ......................................... 31 





Tab. 2.1: +RGQRW\SURODGČQ?SDVLYQ?FKVRX??VWHN ...................................................... 13 
Tab. 3.1: 7DEXONDPD[LP?OQ?GRVD?HQ?MDNRVWL ........................................................... 25 
 
  1 
?92' 
S NPLWR?WRY?PLILOWU\VHVHWN?PHYHVSRXVWČHOHNWURQLFN?FK]DĜ?]HQ?FKDQL?bychom si 
WRXYČGRPRYDOL6 ILOWU\VHPĤ?HPHVHWNDWQDSĜ?NODGY audiotechnice, NGHMHSRWĜHEDRG
VHEH RGGČOLW Y??N\ EDV\ D VWĜHG\ QHER SUR RGVWUDQČQ? ?XPX D Q?VOHGQ? Y\?L?WČQ?
]YXNRY?KR]?]QDPX)LOWU\ MVRXSRX?LW\Y UĤ]Q?FKHNYDOL]?UHFK9 radioelektronice se 
VHWN?PH ?DVWR V ILOWU\ W\SX S?VPRY? SURSXVW SUR Y?EČU QDODGČQ? SR?DGRYDQ?
IUHNYHQFH G?OH QDSĜ?NODG SUR VHOHNFL IUHNYHQ?Q?KR X?LWH?Q?KR S?VPD SUR GDO??
]SUDFRY?Q?VLJQ?OX 
&?OHP W?WRSU?FH MHSĜLSUDYLW Q?YUK D UHDOL]DFi DNWLYQ?KRNPLWR?WRY?KR ILOWUX W\SX
S?VPRY?SURSXVW -HGQ?VHRSĜHODGLWHOQ? ILOWU Ĝ?GX5R]VDK ODGLWHOQ?KRNPLWR?WX MH
10kHz D?N+]8ILOWUXP?E?WG?OHSĜHlaGLWHOQ???ĜNDS?VPD8??ĜN\S?VPDMHVQDKD
GRV?KQRXW FR QHMYČW?? VHOHNWLYLW\ ILOWUX.H VSOQČQ? ]DGDQ?FK SR?DGDYNĤ MVRX Y\X?LW\
GRVWXSQ? WHRUHWLFN? LQIRUPDFH R UĤ]Q?FK GUX]?FK ILOWUX D MHMLFK Q?YU]?FK 3UR RYČĜHQ?
VSU?YQRVWL Q?YUKX D VSU?YQRVWL ]YROHQ?FK VRX??VWHN D SDUDPHWUĤ ILOWUĤ MH SRX??Y?Q
program OrCad ? 3VSLFH 3RPRF? WRKRWR SURJUDPX MHPR?Q? Y\EUDQ? ILOWU VLPXORYDW
Y\]NRX?HWYOLYVRX??VWHNQDMHKRY?VOHGQRXIXQNFLDRYČĜLWVSU?YQRVW]ML?WČQ?FKKRGQRW
VRX??VWHN 2Y?HPLSĜLGRVD?HQ?NYDOLWQ?FKY?VOHGNĤSĜLVLPXODFLVHPXV?SĜHGSRNO?GDW
MLVW? ]PČQ\ Y?VOHGNĤ SR VDPRWQ?P VHVWDYHQ? 7R PĤ?H E?W ]SĤVREHQX UĤ]Q?PL
SDUD]LWQ?PL MHY\NWHU?Y VLPXODFL O]H MHQREW??Q?SĜHGY?GDW3URQ?YUKGHVHNSOR?Q?FK
VSRMĤ QDYU?HQ?KR ILOWUX D Y?HFK G?O??FK REYRGĤ MH SRX??Y?Q SURJUDP(DJOH Y VH
NWHU?PMHPR?QRYHYROQ?YHU]LQDYUKQRXWGHVN\RPD[LP?OQ?FKUR]PČUHFK[PP 
V SUYQ? ??VWL SU?FH MVRX UR]HEU?Q\ ]?NODGQ? SR]QDWN\ R ILOWUHFK NWHU? XPR?Q?
vybrat vKRGQ?]DSRMHQ?ILOWUXDYKRGQ?VRX??VWN\SURILOWU 
9H GUXK? NDSLWROH MH ĜH?HQ Q?YUK ]DGDQ?KR ILOWUX -H ]GH ĜH?HQD SUREOHPDWLND
Y?EČUX ]DSRMHQ? ]YROHQ? YKRGQ?KR RSHUD?Q?KR ]HVLORYD?H D MVRX ]GH WDN? Y?SR?W\
KRGQRW VRX??VWHN SRWĜHEQ? N Q?YUKX ILOWUX9?HFKQ\ W\WR YČFL MVRX YHOPL GĤOH?LW? SUR
VSU?YQ? FKRG Y?VOHGQ?KR ILOWUX D SURWR MH SRWĜHED MLP YČQRYDW SDWĜL?QRX SR]RUQRVW
V W?WR NDSLWROH MH WDN? ĜH?HQD RSWLPDOL]DFH Y\EUDQ?KR ]DSRMHQ? SUR VQDGQČM?? ODGČQL
filtru. 
V SRVOHGQ? NDSLWROH MH SUREU?QD UHDOL]DFH QDYU?HQ?KR ILOWUX -VRX ]GH XYHGHQD
Y?HFKQD SRWĜHEQ? SUDYLGOD SUR UHDOL]DFL ILOWUX MDNR QDSĜ?NODG GRSOQČQ? VFK?PDWX R
QH]E\WQ? SUYN\ SUR VSU?YQRX IXQNFL MHMLFK UR]P?VWČQ? DSRG -H ]GH WDN? UHDOL]RY?QR







HOHNWURWHFKQLN\ D HOHNWURQLN\+ODYQ?P?NROHPNPLWR?WRY?FK ILOWUX MH VHOHNFH Y?EČU
XU?LW?FKNPLWR?WRY?FKVOR?HN]HVSHNWUDSURFK?]HM?F?KRVLJQ?OX 
)XQNFH NPLWR?WRY?FK ILOWUĤ VSR??Y? Y SURSX?WČQ? QHER SRWOD?HQ? SR?DGRYDQ?KR
kmitR?WX 2EODVW NG\ ILOWU NPLWR?W\ SURSRX?W? VH QD]?Y? SURSXVWQ? S?VPR D REODVW




.PLWR?WRY? ILOWU\ PĤ?HPH UHDOL]RYDW QČNROLND RGOL?Q?PL ]SĤVRE\ =SĤVRE UHDOL]DFH
RYOLYĖXMHQČNWHU?SURYR]Q?YODVWQRVWLILOWUX 
=SĤVRE\UHDOL]DFHPĤ?HPHUR]GČOLWGRWĜHFK]?NODGQ?FKVNXSLQ 
 Realizace z GLVNU?WQ?FK SUYNĤ ? PR?QRVW VHVWDYLW ILOWU GOH YODVWQ?FK
SR?DGDYNĤ. 
 Realizace v SRGREČ LQWHJURYDQ?FKEORNĤ? PHQ??D OHYQČM??EH]PR?QRVWL
?SUDY\GOHYODVWQ?FKSR?DGDYNĤ 
 Realizace s ??VOLFRY?PL ILOWU\ ? VOR?LW? ]SUDFRY?Q? ??VOLFRY?KR VLJQ?OX




ě?G ILOWUX Q?P XU?XMH VWUPRVW PRGXORY? charakteristiky v SĜHFKRGQ?P S?VPX ??P
Y\??? Ĝ?G ILOWU P? W?P Y?FH VH MHKR PRGXORY? FKDUDNWHULVWLND EO??? LGH?OQ? PRGXORY?
charakteristice XYHGHQ? QD REU?]NX  7?P VH ]Y??? SR?HW SRWĜHEQ?FK VWDYHEQ?FK
SUYNĤ2GWRKRVHRGY?M?Y\???FHQDD YČW?? YHOLNRVWFHO?KRILOWUX3URWRMHQXWQ?]YROLWFR
QHMQL???Ĝ?GDOHPLQLP?OQČWDNRY?NWHU?VSOQ?]DGDQ?SR?DGDYN\ 







Obr. 1.1: 8N?]ND]?YLVORVWLPRGXORY?FKDUDNWHULVWLN\QDĜ?GXILOWU 
1.1 'ČOHQ?ILOWUĤ 
)LOWU\ PĤ?HPH UR]GČOLW SRGOH QČNROLND KOHGLVHN 'YČ QHMGĤOH?LWČM?? D QHMSRX??YDQČM??
jsou: 
? 3RGOHSRX?LW?FKVWDYHEQ?FKSUYNĤ 
 Filtry RC 
 Filtry RLC 
 0LNURYOQQ?ILOWU\ 
 Filtry ARC  
 Filtry ASC 
 (OHNWURPHFKDQLFN?ILOWU\ 
 Filtry s PAV 
 Filtry CCD 
 ??VOLFRY?ILOWU\ 
 
? Podle funkce filtru: 
 'ROQ?SURSXVW'3? SURSRX?W?VOR?N\VLJQ?OXV QL???PNPLWR?WHPQH?MH 
PH]Q?NPLWR?HW)M 
 +RUQ?SURSXVW+3? SURSRX?W?VOR?N\VLJQ?OXV Y\???PNPLWR?WHPQH?MH
PH]Q?NPLWR?HW)M 
 3?VPRY?SURSXVW33? SURSRX?W?VOR?N\VLJQ?OXVNPLWR?WHPY UR]PH]?
PH]Q?FKNPLWR?WĤ)M1 a FM2 
 3?VPRY? ]?GU? 3= ? WOXP? VOR?N\ VLJQ?OX V NPLWR?WHP Y UR]PH]?









n = 1 
n = 2 
n = 3 









   
Obr. 1.2: ,GH?OQ?PRGXORY?FKDUDNWHULVWLN\ 
Vzhledem k ]DG?Q?VHEXGHSU?FH]DE?YDWSRX]HDNWLYQ?PLILOWU\$5& 
1.2 ARC filtry 
-VRX WR DNWLYQ? ILOWU\5& 3RX??YDM? VH SUR Q?]N? NPLWR?W\ NGH X5/& ILOWUX GRFK?]?
k SUREO?PĤPV NYDOLWRXF?YHNMHMLFKUR]PČU\DWDN?FHQRX=?NODGQ?3ULQFLS$5&ILOWUĤ
Y\FK?]?SU?YČ] WČFKWRSUREO?PX8$5&ILOWUĤMHF?YNDQDKUD]HQD]DSRMHQ?PDNWLYQ?KR
SUYNX RSHUD?Q? ]HVLORYD? VH GYČPD NDSDFLWRU\ D UH]LVWRU\ 7RXWR Q?KUDGRX Q?P
vznikne ARC fLOWUĜ?GX 










.D?G? ] WČFKWR ]SĤVREĤ ]DSRMHQ? P? VY? Y?KRG\ D QHY?KRG\ 1HMMHGQRGX???




























Obr. 1.4: 0RGXORY?FKDUDNWHULVWLN\DMHGQRWOLY?FKEORNXEFHO?KRILOWUXSĜHY]DWR]>@ 
 
1?YUK$5&ILOWUĤĜ?GX 
3URQ?YUK$5& ILOWUĤ MH FHO? ĜDGD UĤ]Q?FKSRVWXSĤ1?YUK\ VH OL?? SRGOH W\SX ILOWUX D
]SĤVREĤ ]DSRMHQ? =SĤVRE ]DSRMHQ? SUR NWHU? EXGH filtr navrhov?Q Y\E?U?PH SRGOH





3UR VSU?YQRX IXQNFL QDYUKRYDQ?KR ILOWUX MH WĜHED ]YROLW 2= V YKRGQ?PL SDUDPHWU\
3DUDPHWU\ 2= PDM? QHYČW?? YOLY QD Y?VOHGQRX PRGXORYRX FKDUDkteristiku. Je mnoho 
SDUDPHWUĤ NWHU?PDM? YOLY QD Y?VOHGQ? YODVWQRVWL ILOWUX1HMYČW?? SDUD]LWQ? YOLY2=QD
ILOWUPDM?KRGQRW\WUDQ]LWQ?KRNPLWR?WX)T *%:DY?VWXSQ?KRRGSRUX509OLYWČFKWR
KRGQRW QD FHO? REYRG VH ]YČW?XMH SĜLEOL?RY?Q?P UH]RQDQ?Q?KR NPLWR?WX N WUDQ]LWQ?PX
NPLWR?WX)T3ĜLSRVX]RY?Q?YOLYX2=QDREYRGVHSURWRSRX??Y?SRPČU)0/FTNWHU?E\
PČO SUR EČ?Q? KRGQRW\ Y?VWXSQ?KR RGSRUX 50 dosahovat hodnot F0/FT D? 
3ĜHVQ?KRGQRWDSRPČUX)0/FT ]?YLV?QDW\SX]DSRMHQ?DQDKRGQRWČ4 
U1 U2 




Obr. 1.5: 0RGHOOLQH?UQ?KR2=V QDSČĢRYRX]SČWQRXYD]ERX 
 
Obr. 1.6: $V\PSWRW\PRGXORY?FKDUDNWHULVWLN\SURPD[LP?OQ?]HV?OHQ? 
.PLWR?HWSUYQ?KRORPX)L1 MHXU?HQNRPELQDF?SUYNĤ51 a C1NPLWR?HWGUXK?KR

























2.1 =DSRMHQ?V 1 OZ 
8 ]DSRMHQ? V  2= VH SUR ]MHGQRGX?HQ? ?DVWR SRX??Y? YDULDQWD VH VKRGQ?PL 
NRQGHQ]?WRU\QHERUH]LVWRU\ 
9DULDQWD VH VKRGQ?PL NRQGHQ]?WRU\ P? RSURWL GUXK? PR?QRVWL VH VKRGQ?PL
rezistory PHQ??FLWOLYRVWQDYQLWĜQ?RGSRU]GURMH1HY?KRGRXW?WRYDULDQW\Y?DNMHYHON?
Q?FK\OQRVW QD SDUD]LWQ? NDSDFLW\ SĜL YHON?FK 4 D SĜHGHY??P REW??Q? ODGČQ?
NRQGHQ]?WRUĤSURWREXGHSURSĜHODGLWHOQ?ILOWUY?KRGQČM??SRX??WYDULDQWXVHVKRGQ?PL
UH]LVWRU\ 9DULDQWD VH VKRGQ?PL 5 MH VLFH SĜL Y\VRN?FK4 Q?FK\OQ? QD YQLWĜQ? RGSRU
]GURMHDOH WRVHG?YKRGQ?PY?EČUHP]GURMHRPH]LW+ODYQ?Y?KRGRX W?WRYDULDQW\ MH
VQDGQČM??SĜHODćRY?Q?SĜLSRX?LW?WDQGHPRY?FKSRWHQFLRPHWUĤ 
  
Obr. 2.1: 6FK?PD]DSRMHQ?33- Ĝ?G? ]DSRMHQ?V 1 OZ se VKRGQ?PL rezistory) 
3ĜLQ?YUKX]DSRMHQ?V 1 OZ byl SĜLVLPXODFLY\X?Lt PRGHOLGH?OQ?2=SURNRQWUROX
VSU?YQRVWLQ?YUKX3RW?byl XPRGHOX2=PČQČQ WUDQ]LWQ?NPLWR?HW*%:D W?PE\OR
]ML?WČQR MDN?UH?OQ?2= je SRWĜHEDSRX??W v NRQH?Q?P]DSRMHQ?1DIUHNYHQFLN+]VH
YOLY *%: SĜ?OL? QHSURMHYXMH 1D Y\???FK IUHNYHQF?FK VH SĜL Y\???FK4 ]D?QH VWĜHGQ?
NPLWR?HWI0 RGSR?DGRYDQ?ho Y]GDORYDW1DVWĜHGQ?IUHNYHQFLN+]VHSĜLSRX?LW?2=
s *%:*+]SRGDĜLORGRV?KQRXWPD[LP?OQ?KR4SĜLEOL?QČ1DIUHNYHQFLN+]VH
SĜL VWHMQ?P*%:SRGDĜLOR GRV?KQRXW4  7HRUHWLFN\ VH G? GRV?KQRXW SĜL VLPXODFL















-DNR UH?OQ? 2= E\O SUR GDO?? simulace QD ]?NODGČ SRGP?QN\ I0/ft D?  
SRX?Lt OZ s R]QD?HQ?P$'*%:GDQ?KR2= MH0+]YL]. datasheet [2@3ĜL
SRX?LW? UH?OQ?KR 2= VH YHOLNRVW GRVD?HQ?KR 4 ]PČQ? D WR Q?VOHGRYQČ 3UR NPLWR?HW
N+] MH PD[LP?OQ? 4  D SUR VWĜHGQ? NPLWR?HW N+] E\ VH GDOR V PHQ??P
GRVWDYHQ?PVRX??VWHNGRV?KQRXW4 
 
Obr. 2.2: 6FK?PDVLPXORYDQ?KRREYRGX33- Ĝ?G? ]DSRMHQ?V 1 OZ) 
Na obU?]NX  YLG?PH NRPSOHWQ? ]DSRMHQ? QDYUKRYDQ?KR ILOWUX -HGQ? VH R
NDVN?GQ?]DSRMHQ?GYRXEORNX.D?G?EORNVHVNO?G?] $5&ILOWUXĜ?GĤ 
K ODGČQ? WRKRWR ILOWUX MH ]DSRWĜHE? PČQLW KRGQRW\ Y?HFK VRX??VWHN =PČQRX
veliNRVWL UH]LVWRUĤ ODG?PH VWĜHGQ? NPLWR?et filtru f0 a pR?DGRYDQRX ??ĜNX S?VPD
QDVWDY?PH]PČQRXSRPČUXNRQGHQ]?WRUĤ&HONRY?SR?HWVRX??VWHNMHMLFK?KRGQRWXE\




s PDORXUHODWLYQ???ĜNRXS?VPD B/f0. 
8 ]DSRMHQ? VH  2= MH PR?QR GRV?KQRX YČW??KR 4 QH? X ]DSRMHQ? V  2= 3ĜL
simulaci E\O RSČW SRX?LW LGH?OQ? 2= SUR NRQWUROX VSU?YQRVWL Q?YUKX  6WHMQČ MDNR
v SĜHGFKR]?P SĜ?SDGČ EXGH L WDG\ GRVD?HQR QD QL???FK NPLWR?WHFK YČW??KR 4 3ĜL
]ML?ĢRY?Q? SRWĜHEQ?KR WUDQ]LWQ?KR NPLWR?WX 2= NWHU? E\ Q?P Y ]DSRMHQ? Y\KRYRYDO
E\OR]ML?WČQR?Hpro toto ]DSRMHQ?MHSRWĜHEQ?*%:PQRKHP PHQ??QH?Y SĜHGFKR]?P
]DSRMHQ? 3ĜL VLPXODF?FK E\OR ]ML?WČQR ?H SUR GRGU?HQ? ]DGDQ?FK VWĜHGQ?FK NPLWR?WĤ


























































Obr. 2.3: 6FK?PD]DSRMHQ?33? Ĝ?G? ]DSRMHQ?V 2 OZ) 
8 WRKRWR ]DSRMHQ? MHPR?QR GRV?KQRXW YHOPL Y\VRN?KR4. SĜHODGČQ?4 MH ]GH
SRWĜHEDPČQLWSRX]H MHGHQ UH]LVWRU5T??PYČW?? MH MHKRKRGQRWD W?PYČW??KR4 O]H
GRV?KQRXW= WRKRY\SO?Y??HSĜLVLPXODFLQHMVPHQLMDNRPH]HQ?DPĤ?HPHGRV?KQRXW
WĜHED L4&R?Y SUD[LQHO]H ]GĤYRGX ?HE\E\ORSRWĜHED 5T SĜHODćRYDWYH
YHON?PUR]VDKX3RWHQFLRPHWU\VHY\U?E?MHQRXU?LW?FKKRGQRW?FK3URGRVD?HQ?YHON?
]PČQ\UR]VDKXE\VHPXVHOLSRWHQFLRPHWU\ĜDGLWV?ULRYČ 
Pro simulaci s UH?OQ?P 2= MVHP VWHMQČ MDNR Y SĜHGFKR]?P SĜ?SDGČ ]YROLO 2=
$' 3ĜL VLPXODFL V UH?OQ?P2= VH PL SRGDĜLOR GRV?KQRXW QD VWĜHGQ?P NPLWR?WX
N+]PD[LP?OQ?KR4SĜLEOL?QČNROHP7RE\DOH]QDPHQDOR?HE\VHSĜL]PČQČ
Q z 10 na 1000 musela KRGQRWD5T ]YČW?LW NU?W7RKRY?DN QHPĤ?HPH V MHGQ?P
SRWHQFLRPHWUHP GRV?KQRXW 'DOR E\ VH WRKR GRV?KQRXW V?ULRY?P VSRMHQ?P QČNROLND
SRWHQFLRPHWUX DOH WR E\ E\OR SUR ODGČQ? ILOWUX SĜ?OL? NRPSOLNRYDQ? D E\OR E\ SĜ?OL?
VOR?LW?GRV?KQRXWSR?DGRYDQ?FKKRGnot. 3URGRVD?HQ?Ĝ?GXMHQXWQRNDVN?GQČVSRMLW
GYDEORN\XYHGHQ?QDREU?]NX 2.3.  
 
Obr. 2.4: 6FK?PDVLPXORYDQ?KR]DSRMHQ?ILOWUX33- Ĝ?G? ]DSRMHQ?V 2 OZ) 
3URODGČQ?WRKRWR]DSRMHQ?VHRSČWPXV?PČQLWKRGQRW\Y?HFKVRX??VWHNY REYRGČ
=PČQRXKRGQRW\5T a Rq2 VHPČQ??LQLWHOMDNRVWL4DW?PL??ĜNDSĜHQ??HQ?KRS?VPD















































































































Obr. 2.5: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI0 100kHz 
1DREU?]NX5 MH]Q?]RUQČQD modulov? NPLWR?WRY? charakteristika pro f0 100kHz 
s Y\SR?WHQ?PL KRGQRWDPL VRX??VWHN Z REU?]NX  MH YLGČW ?H VWĜHGQ? IUHNYHQFH
QDYU?HQ?KRILOWUXQHQ?SĜHVQČN+]DOHMHRQČFRQL???3ĜHVQ?KRGQRW\I0 by se dalo 
GRV?KQRXWP?UQ?PGRVWDYHQ?PVRX??VWHN 
 
Obr. 2.6: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI0 10kHz 
Na VWĜHGQ?IUHNYHQFLN+]ML? Y\?OD PRGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSĜHVQČ




ODGLWHOQ?FK SUYNX VQ??? .YĤOL YHON?PX SR?WX ODGLWHOQ?FK SUYNĤ E\O\ SURYHGHQ\ GDO??
























2.2.1 2SWLPDOL]DFH]DSRMHQ?V 2 OZ 
3ĜLGDO??FKSRNXVHFKVHSRGDĜLOR]MHGQRGX?LWODGČQ?Q?VOHGXM?F?P]SĤVREHP 
1) 1HMGĜ?YH E\OR RGVWUDQČQR ODGČQ? NRQGHQ]?WRUĤ ??P? VH SR?HW ODGLWHOQ?FK
SUYNĤ ]PHQ?LOR?W\ĜL. 
2) %\O\RGVWUDQČQ\ WDQGHPRY?SRWHQFLRPHtry, tzn. ?W\ĜL UH]LVWRU\NWHU?X?
QHEXGHSRWĜHEDPČQLW 
1ČNWHU? ] WČFKWR ?SUDY Q?P Y?VOHGQ? HIHNW ILOWUX Y\OHS?? MLQ? QDRSDN WURFKX
]KRU??'DQ??SUDY\EXGRXQ\Q?UR]HEU?Q\SURSRVRX]HQ?]GDMHYKRGQ?MLY\X?LW?LQH 
2GVWUDQČQ?ODGLWHOQ?FKNRQGHQ]?WRUĤVHSURYHGHWDN?HVe ]YRO?NDSDFLWa stejn? pro 






UH]LVWRUX SĜ?OL? QHSURMHY? UHVSHNWLYH MH ]DSRWĜHE? YHON? ]PČQ\ MHMLFK KRGQRW\ DE\ WR
PČOR YOLY QD PRGXORYRX NPLWR?WRYRX FKDUDNWHULVWLNX 1D Y\VRN?FK IUHNYHQF?FK MH
MHMLFKYOLYX?]Q?W LSĜL MHMLFKPDO?]PČQČProto byla v VLPXODF?FK nastavena na obou 
NUDMQ?FKNPLWR?WHFKVWHMQ? hodnota UH]LVWRUĤ5D5-HOLNR?QDY\VRN?FKIUHNYHQF?FK
MHMHMLFKYOLYYHON? byla zvolena jako jejich pevn? hodnotu taNWHU?SĜLY?SR?WHFKY\?OD
SURNUDMQ?NPLWR?HWI0 100kHz.  
 
Obr. 2.7: 3RURYQ?Q?PRGXORY?FKNPLWR?WRY?FKFKDUDNWHULVWLNSĤYRGQ?KRDXSUDYHQ?KR ILOWUX
pro f0 10kHz 
9?VOHGQ?FKDUDNWHULVWLNDXSUDYHQ?KRILOWUXVHRGSĤYRGQ?KRQ?YUKXP?UQČOL??3ĜL
SRGUREQ?PSUR]NRXP?Q? WČFKWRRGOL?QRVW?]MLVW?PH?H MHGLQ?]PČQDNHNWHU?GR?OR MH




           Frequency
10KHz9.0KHz 11KHz




Modulova kmitoctova char. upraveneho filtru




Obr. 2.8: 3RURYQ?Q?PRGXORY?FKNPLWR?WRY?FKFKDUDNWHULVWLNSĤYRGQ?KRDXSUDYHQ?KR ILOWUX
pro f0 100kHz 
3ĜL?SUDYČQ?YUKXVH VWHMQČ MDNR LY SĜHGH?O?FKVLPXODF?FKQDY\???FKNPLWR?WHFK
Y\VN\WXM?PHQ??NRPSOLNDFH1DVWĜHGQ?PNPLWR?WXN+]X?MHVLWXDFHKRU??=GHX?
SR ?SUDYČ QHGRFK?]? NH ]OHS?HQ?0?VWR WRKR DE\ VH PRGXORY? FKDUDNWHULVWLND VWHMQČ
jako v SĜHGH?O?P SĜ?SDGČ ]??LOD GR?OR WDG\ N RSDNX 3R ?SUDYČ GR?OR N PDO?PX
UR]??ĜHQ???ĜN\S?VPD3URSXVWQ?S?VPRVHY WRPWRSĜ?SDGČUR]??ĜLORSĜLEOL?QČR+]D
to z SĤYRGQ? KRGQRW\ N+]QD N+]= WRKRWR GĤYRGX MH QXWQ? VL UR]P\VOHW
]GD EXGRX SURYHGHQ? ?SUDY\ YKRGQ? ?L QLNROL 8YHGHQ? SRNXVQ? VLPXODFH E\O\
provedeny pro Q 50. 
2.2.2 9?SR?W\ 




3Ĝ?NODGY?SR?WXSURI0 = 100kHz, Q = 100: 
+RGQRWX&D&VL]YRO?PH] GRVWXSQ?FKKRGQRW 
C1 = C2 = 2nF 
+RGQRWX5D5Y\SR??W?PHSodle vztahu (2.1) 




           Frequency
100KHz90KHz 110KHz




Modulova kmitoctova char. upraveneho filtru




  (2.2) 
  
 
3Ĝ?NODGY?SR?WXSURI0 = 10kHz, Q = 100: 
+RGQRWX&D&VL]YRO?PHVWHMQRXMDNRY SĜHGFKR]?FKY?SR?WHFKSURI0 100kHz.  
C1 = C2 = 2nF 
+RGQRWX5D5Y\SR??W?PHSRGOHY]WDKX 
  
+RGQRWX UH]LVWRUĤ5 D5 ]YRO?PH VWHMQRX MDNRPDM?5 D5 UHVSHNWLYH5 D5




Tab. 2.1: +RGQRW\SURODGČQ?SDVLYQ?FKVRX??VWHN 
6RX??VWN\ 0LQLP?OQ? 0D[LP?OQ? 
C1, C2 2nF 
R1, R2 795,775 ȍ Nȍ 
R3, R4 ȍ 






V programu PSpice byla provedena WROHUDQ?Q?DQDO?]a 0RQWH&DUORSRPRF?NWHU?bylo 
zji?WČQRMDN?YOLYP?WROHUDQFHVRX??VWHNQDPRGXORYRXNPLWR?WRYRXFKDUDNWHULVWLNX 
 
Obr. 2.9: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDI0  N+]WROHUDQFHVRX??VWHN 
 
Obr. 2.10: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDI0  N+]WROHUDQFHVRX??VWHN 
 
Obr. 2.11: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDI0 N+]WROHUDQFHVRX??VWHN 





























Filtry PĤ?HPH ODGLW PHFKDQLFN\ SRPRF? SRWHQFLRPHWUĤ QHER HOHNWURQLFN\
(OHNWURQLFN? ODGČQ? O]H UHDOL]RYDW ]PČQRX Ĝ?G?F?KR QDSČW? QHER VS?QDF?KR NPLWR?WX




-DNRYKRGQ? ]SĤVRE ODGČQ? ILOWUĤ VH MHY? GLJLW?OQ? SRWHQFLRPHWU\0H]L YHON? Y?UREFH
GLJLW?OQ?FK SRWHQFLRPHWUĤ SDWĜ? QDSĜ?NODG $QDORJ 'HYLFHV 0LFURFKLS D 0D[LP




Y?UREFH 3R?HW SRORK MH]GFHPĤ?H SRGOH W\SX SRWHQFLRPHWUX QDE?YDW KRGQRW  
D7ROHUDQFHMHXGLJLW?OQ?FKSRWHQFLRPHWUĤ? 8QČNWHU?FK
W\SĤY?UREFLXY?GČM?WROHUDQFLY?UD]QČPHQ??>@ 
6RX??VW? YČW?LQ\ SRWHQFLRPHWUĤ MH L SDPČĢ SUR XOR?HQ? SRVOHGQ? SR]LFH MH]GFH
QH]?YLVO?QDQDS?MHF?PQDSČW?NWHU?VH]W?WRSDPČWLQD?WHSĜL]DSQXW?QDS?MHQ?QHERSĜL
DNWLYDFL N WRPX XU?HQ?KR YVWXSX 3RGREQČ SURE?K? XNO?G?Q? GR SDPČWL D WR EXć SĜL
Y\SQXW?QHERQD]?NODGČVLJQ?OX] YQČM?NX>5]. 
 










Obr. 2.13: Principi?OQ?VFK?PDGLJLW?OQ?KRSRWHQFLRPHWUX 
.G\?1EXGHPD[LP?OQ?SR?HWSRORKMH]GFHSDNEXGHPH]LY?YRG\SRWHQFLRPHWUX
(1 a 2) N- V?ULRYČ VSRMHQ?FK UH]LVWRUĤ9?YRG:SĜHGVWDYXMH MH]GFH SRWHQFLRPHWUX
7HQ MH SRGOH Ĝ?G?F?KR N?GX SĜLSRMRY?Q SRPRF? HOHNWURQLFN?FK VS?QD?Ĥ QD MHGQRWOLY?
rezistory z UH]LVWRURY?V?WČ 
ě?]HQ? GLJLW?OQ?FK SRWHQFLRPHWUĤ MH UHDOL]RY?QR QČNROLND ]SĤVRE\ 1HM?DVWČML
SRPRF?WĜ?YRGL?RY?V?ULRY?VEČUQLFH63,SDNSRPRF?VEČUQLFH,2&0?QČSRX??YDQ?MH
SDUDOHOQ? VEČUQLFH =YO??WQ?P ]SĤVREHP Ĝ?]HQ? GLJLW?OQ?FK SRWHQFLRPHWUĤ MH Ĝ?]HQ?
SRPRF? GYRX WOD??WHN SĜLSRMHQ?FK SĜ?PR N potenciomeWUX NWHU?PL NURNRYČ PČQ?PH
SRORKXMH]GFHDW?PVH]YČW?XMHQHER]PHQ?XMHKRGQRWDRGSRUX 
.G\? MH SRWĜHED Ĝ?GLW Y?FH SRWHQFLRPHWUĤ VH VWHMQRX KRGQRWRX WDN MH Y?KRGQ?
SRX??WY?FHNDQ?ORY?SRWHQFLRPHWU\'LJLW?OQ?SRWHQFLRPHWU\VHY\U?EČM?GYRXNDQ?ORY?
WĜ?NDQ?ORY?D?W\ĜNDQ?ORY? 
+ODYQ? Y?KRGRX GLJLW?OQ?FK SRWHQFLRPHWUĤ MH MHGQRGXFKRVW QDVWDYRY?Q? D
RGVWUDQČQ?PHFKDQLFN?FK ??VW? W]Q ]PČQD SRORK\ MH]GFH QHQ? GRSURY?]HQD UX?LY?PL
YOLY\ 'DO?? Y?KRGRX MH ?VSRUD P?VWD QD GHVFH SOR?Q?KR VSRMH SURWR?H GLJLW?OQ?
SRWHQFLRPHWU\VHY\U?EČM?Y SRGREČLQWHJURYDQ?FKREYRGĤ 
1HY?KRGRXGLJLW?OQ?FKSRWHQFLRPHWUĤ MHQH]DQHGEDWHOQ?RGSRU MH]GFH]SĤVREHQ?
QHQXORY?P RGSRUHP VHSQXW?KR VS?QD?H -HKR KRGQRWD MH W?PČĜ QH]?YLVO? QD SROR]H
MH]GFHDSRK\EXMHVHYGHV?WN?FKD?VWRYN?FKRKPĤ6W?PMHWĜHEDSR??WDW]HMP?QDSĜL





















ě?]HQ?P ILOWUX VH UR]XP? RYO?G?Q? MHKR QDVWDYLWHOQ?FK SUYNĤ Y QD?HP SĜ?SDGČ
UHJXORYDQ? SRWHQFLRPHWUĤ 6DPRWQ? Ĝ?]HQ? ILOWUX PĤ?HPH SURY?GČW PHFKDQLFN\
PDQX?OQ?PQDVWDYRY?Q?PMHGQRWOLY?FKSUYNĤQHERHOHNWURQLFN\(OHNWURQLFN?Ĝ?]HQ?lze 





ě?]HQ? SRPRF? PLNURNRQWURO?UX 0&8 O]H UHDOL]RYDW SRGOH EORNRY?KR VFK?PDWX
XYHGHQ?KR QD REU?]NX 4 3ĜL W?to UHDOL]DFL MH SRWĜHED QDYUKQRXW REYRG
s PLNURNRQWURO?UHP YH NWHU?P EXGH ]DSRMHQD NO?YHVQLFH VOR?HQ? ] SRWĜHEQ?KR




Obr. 2.14: %ORNRY?VFK?PDĜ?]HQ?ILOWUXSRPRF?0&8 
 
2.4.2 ě?]HQ?SRPRF?SR??WD?H 
3ĜL Ĝ?]HQ? ILOWUX SRPRF? SR??WD?H MH QHMGĜ?YH QXWQ? ]YROLW VL UR]KUDQ? SRPRF? NWHU?KR
bude filtr k SR??WD?L SĜLSRMHQ =SĤVREĤ MDN ]DĜ?]HQ? N SR??WD?L SĜLSRMLW MH QČNROLN
1HMUR]??ĜHQČM??P]SĤVREHPMHY GQH?Q?GREČSĜLSRMHQ?SRPRF?86% 
=SĤVREĤ MDN Ĝ?GLW ILOWU SRPRF? SR??WD?H SĜHV 86% MH FHO? ĜDGD 1HMMHGQRGX???P
]SĤVREHP MH SRX??W SĜHYRGQ?N ] 86% SĜ?PR QD SRWĜHEQ? VLJQ?O 9 QD?HP SĜ?SDGČ
SRWĜHEXMHPH Ĝ?GLW GLJLW?OQ? SRWHQFLRPHWU\ 3URWR Ey bylo YKRGQ? SRX??W SĜHYRGQ?N
z 86% QD VEČUQLFL 36, QHER ,2C. ([LVWXMH ĜDGD Y?UREFĤ NWHĜ? uveden? SĜHYRGQ?N\ 
LCD displej 









Obr. 2.15: %ORNRY?VFK?PDĜ?]HQ?ILOWUXSRPRF?SR??WD?H - USB 
3ĜLSRX?LW?SĜHYRGQ?NX] USB na PSI/I2&SDNVWD??QDSVDWSURJUDPSRPRF?QČKR? 
se SDNEXGHILOWUĜ?GLW 
0HQ??P SUREO?PHP SĜL SRX?LW? Ĝ?]HQ? ILOWUĤ SĜHV 86% PRKRX E?W RYODGD?H




PSI                      









3.1 Realizace filtru  
3R NRPSOHWQ?P Q?YUKX ILOWUX D SURYHGHQ? Y?HFK SRWĜHEQ?FK VLPXODF? N RYČĜHQ?
VSU?YQRVWLQ?YUKXVHPĤ?HSĜLVWRXSLWN GDO??PXNURNX7?PMHUHDOL]DFHILOWUX'ĤOH?LW?
MHY\EUDWVSU?YQ?KR]DSRMHQ?FR?E\ORĜH?HQRY SĜHGFKR]?FKNDSLWRO?FK= SĜHGFKR]?FK
kapitoO MVRX WDN? ]Q?P? Y?HFKQ\ SRWĜHEQ? KRGQRW\ VRX??VWHN NWHU? EXGRX Y ]DSRMHQ?
SRWĜHED9\EUDQ?]DSRMHQ? MHSDN MH?WČSRWĜHEDGRSOQLWRQČNROLN VRX??VWHNGĤOH?LW?FK
SUR VSU?YQRX IXQNFL ]DSRMHQ? -GH R EORNRYDF? NRQGHQ]?WRU\ NWHU? VH SĜLSRMXM?PH]L
symetrick? QDS?MHQ? ,2 D *1' -HGQ? VH NHUDPLFN? NRQGHQ]?WRU\ NWHU? PXV? E?W
SĜLSRMHQ\FRQHMEO??HN SDWĜL?Q?PX,2+RGQRW\WČFKWRNRQGHQ]?WRUĤVHOL??SRGOHW\SX
,2 SRWĜHEQRX KRGQRWX O]H QDO?]W Y GDWDVKHHWX N SDWĜL?Q?PX REYRGX ě?GRYČ VH W\WR
hodnoty pohybuji od GHV?WHN Q)GR QČNROLND VWRYHNQ)'?OH MHPR?Q?k QDS?MHQ? ,2
SĜLSRMLWHOHNWURO\tiFN?NRQGHQ]?WRU\NWHU?VORX??MDNRORN?OQ?]?VREQ?NHQHUJLH 
3URQ?YUKGHVHN WL?WČQ?FK VSRMĤ '36 MHPR?QRY\X??W UĤ]Q?SURJUDP\ 'HVNX
WL?WČQ?KRVSRMHPĤ?HQDYUKQRXWWĜHEDSRPRF?PRGXOXSURJUDPX2UFDGYHNWHU?P
E\O\SURYHGHQ\Y?HFKQ\VLPXODFHQHERSRPRFLSURJUDPX(DJOH 
Vzhledem k SR?DGDYNĤP QD ?]NRS?VPRYRVW ILOWUX E\OR SUR UHDOL]DFL Y\EU?QR
]DSRMHQ?VH 2==DSRMHQ?PGYRXEORNĤWRKRILOWUXEXGRXVSOQČQ\Y?HFKQ\SR?DGDYN\
NODGQ? QD ]DSRMHQ? 9]KOHGHP N SRX?LW? 2= V R]QD?HQ?P $' NWHU? P?












Obr. 3.2: 1?YUKGHVN\ILOWUXSURDQDORJRY?ODGČQ?0 
5R]PČU GHVN\ MH  [  PP '36 MH GRFHOD UR]PČUQ? KODYQČ NYĤOL SRX?LW?P
WDQGHPRY?PSRWHQFLRPHWUĤPNWHU?VORX??N ODGČQ?VWĜHGQ?KRNPLWR?Wu f0 D??ĜN\S?VPD
%DSRX?LW?P %1&NRQHNWRUĤPNWHU?VORX??MDNRYVWXSQ?DY?VWXSQ?VYRUN\ILOWUX 
 
Obr. 3.3: 2VD]HQ?GHVN\ILOWUXSURDQDORJRY?ODGČQ? 
 3R ?VSČ?Q?P RYČĜHQ? IXQN?QRVWL VH PĤ?H SĜLNUR?LW N dal??PX NURNX D W?P MH
Q?YUK ILOWUX XSUDYHQ? SUR DQDORJRY? ODGČQ? ?SUDYD SUR ODGČQ? SRPRF? GLJLW?OQ?FK





UH]LVWRUĤ ]DSRMHQ?FK GR V?ULH V SRWHQFLRPHWU\ +RGQRW\ WČFKWR UH]LVWRUĤ VH PXV?
]PHQ?LW ] GĤYRGĤ QH]DQHGEDWHOQ?KR RGSRUX MH]GFH X GLJLW?OQ?FK SRWHQFLRPHWUĤ
Hodnoty soX??VWHNMVRXXYHGHQ\Y SĜ?OR]HA.2. 
 
Obr. 3.4:  1?YUK'36ILOWUXSURGLJLW?OQ?ODGČQ?0 
5R]PČU\GHVN\]ĤVWDO\]DFKRY?Q\MHQ] GĤYRGĤSĜLSRMHQ?NRQHNWRUĤSURGLJLW?OQ?
SRWHQFLRPHWU\ SĜLE\OR QČNROLN GU?WRY?FK SURSRMHN DE\ GHVND QHPXVHOD E?W Y\U?EČQD
RERXVWUDQQČ 
 





0ČĜHQ? ILOWUX SURE?KDOR SRPRFL DXWRPDWL]RYDQ?KR SUDFRYL?WČ VOR?HQ?KR ] SĜ?VWURMH
%2'( 3& D SĜ?VOX?Q?KR SURJUDPX %2'( XPR?ĖXMH SURY?GČW PČĜHQ? Y rozsahu 
+]D?0+]>@9?HFKQDQDPČĜHQDGDWDE\OD z SURJUDPXY\H[SRUWRY?QDDY\QHVHQD
do grafu.  




Obr. 3.6: =PČĜHQ?PRGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI0 = 20kHz 
 

















































Obr. 3.8: =PČĜHQ?PRGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI0 = 50kHz 
 
 















































Obr. 3.10:  =PČĜHQ?PRGXORY?NPLWR?WRY?FKDUDNWHULVWLNDSURI0 = 90kHz 
 
 
Obr. 3.11: 'HWDLOPČĜHQ?YRNRO?I0 = 90kHz 
3UR UĤ]Q? NPLWR?W\ E\OR GRVD?HQR UĤ]Q?FKPD[LP?OQ?FK ?LQLWHOĤ MDNRVWL 3ĜHKOHG











































Tab. 3.1: 7DEXONDPD[LP?OQ?GRVD?HQ?MDNRVWL 
f0[kHz] A[dB] Q[-] 
20 -14,67 39,8 
50 -20,15 31,56 
90 -22,79 28,29 
 
8PČĜHQ?KRILOWUXE\ORPR?QRQDVWDYLW4LQDYČW??KRGQRW\QH?E\O\]D]QDPHQ?Q\




Obr. 3.12: 8N?]ND]ML?WČQ?KRGQRWSURY?SR?HW?LQLWHOHMDNRVWL 
 1D REU?]NX 12 MH XN?]?QR MDN E\O\ ]ML?WČQ\ KRGQRW\ SUR Y?SR?HW ?LQLWHOH
MDNRVWL=H]ML?WČQ?FKKRGQRWVHSDNSRGOHY]WDKXY\SR??W???ĜNDS?VPD%DSRGOH
Y]RUFHVHY\SR??W??LQLWHOMDNRVWL4 
  (3.1) 






























-HOLNR? VH MHGQ? R ILOWU  Ĝ?GX NWHU? VH VNO?G? ]H GYRX EORNĤ ILOWUĤ  Ĝ?GX MH
PR?Q?QDVWDYLWXND?G?KREORNX MLQ?VWĜHGQ?NPLWR?HW I07?PQ?PY]QLNQH PRGXORY?
NPLWR?WRY?FKDUDNWHULVWLNDXYHGHQ?QDREU?]NX 
 
Obr. 3.13: 0RGXORY?NPLWR?WRY?FKDUDNWHULVWLNDV UĤ]Q?PI0 SURND?G?EORNILOWUX 
3ĜL VSU?YQ?P QDVWDYHQ? VWĜHGQ?FK IUHNYHQF? RERX EORNĤ ILOWUXPĤ?HPH GRV?KQRXW
UR]??ĜHQ? ??ĜN\ SURSXVWQ?KR S?VPD WDN MDN XND]XMH REU?]HN $E\ E\OR GRVD?HQR
]YČW?HQ???ĜN\S?VPDPXV?E?WVWĜHGQ?NPLWR?W\RERXEORNĤQDODGČQ\QDUR]G?OQ? VWĜHGQ?
NPLWR?Wy, kter? Y?DN PXV? E?W GRVWDWH?QČ EO?]NR VHEH 3ĜL QDVWDYHQ? YHON?KR UR]G?OX


























SRWHQFLRPHWUĤ E\OD UR]HEU?QD Y kapitole 2.3.1, proto v W?WR NDSLWROH EXGH UR]HEU?Q





PD[LP?OQČ V  SRORKDPL MH]GFH =DSRWĜHE? MH PČQLW KRGQRWX SRWHQFLRPHWUX Y
UR]VDKX SĜLEOL?QČ N? D? N? 3URWR MH PR?Q? SRX??W SRWHQFLRPHWU V PD[LP?OQ?
KRGQRWRX RGSRUX N? 3ĜL PLQLP?OQ? KRGQRWČ SRWHQFLRPHWUX MH KRGQRWD N?





E\OR E\ QXWQ? SRX??W SRWHQFLRPHWU V RGSRUHP 0? NWHU? VH Y GLJLW?OQ?FK
SRWHQFLRPHWUHFK Y\U?E? SRX]H SUR Ĝ?]HQ? SRPRF? VEČUQLFH ,2& D SUR Ĝ?]HQ? SRPRFL
PLNURNRQWURO?UX MVRX SRWĜHE? GLJLW?OQ? SRWHQFLRPHWU\ SUR Ĝ?]HQ? SRPRF? VEČUQLFH SPI. 
3URWREXGRXSRX?LW\SRWHQFLRPHWU\V PD[LP?OQ?PRGSRUHPN?]DSRMHQ\GRV?ULH

























MH Y?FH QH? GRVWD?XM?F? SUR ODGČQ? ?LQLWHOH MDNRVWL 9?HFKQ\ W\WR SRWĜHEQ? SR?DGDYN\
VSOĖXMHGLJLW?OQ?SRWHQFLRPHWU$' 
3UR Q?YUK'36 V digiW?OQ?PL SRWHQFLRPHWU\ E\OR QXWQ? ]KRWRYLW YODVWQ? NQLKRYQ\
SUR SURJUDP (DJOH 9?HFKQ\ SRWĜHEQ? SDUDPHWU\ SUR Q?YUK NQLKRYHQ MVRX N QDOH]HQ?
v datasheetech [9], [10]. 
9?KRGRXSRX?LW?FKGLJLW?OQ?FKSRWHQFLRPHWUĤMHPR?QRVWQDS?MHQ?,2GYČPDGUXK\
QDS?MHF?FK QDSČW? ,2 MH PR?QR QDS?MHW V\PHWULFN?P QDSČW?P 9 D -2,5V) nebo 
QHV\PHWULFN?PQDSČW?P9>@>@9 WRPWR]DSRMHQ?EXGHYKRGQ?Y\X??WQDS?MHQ?
9 D WR SURWR ?H FHO? ]DSRMHQ? GLJLW?OQ?FK SRWHQFLRPHWUĤ EXGH PR?QR QDS?MHW
z REYRGXVORX??F?KRSURĜ?]HQ?WHG\] obvodu s PLNURNRQWURO?UHP 
 
 
Obr. 3.15: 6FK?PD]DSRMHQ?GLJLW?OQ?FKSRWHQFLRPHWUĤ 
 
3UR Q?YUK GHVN\ GLJLW?OQ?FK SRWHQFLRPHWUĤ SODW? VWHMQ? SUDYLGOD MDNR SĜL Q?YUKu 
ILOWUX3URWRPXV?E?WNHND?G?PX SRX]GUX ,2SĜLG?QEORNRYDF?NRQGHQ]?WRU NWHU? MH
SĜLSRMHQ QD QDS?MHQ? ,2 'DO?? Y?KRGD SRX?LW?FK ,2 VRXYLV? V QDS?MHQ?P SRPRFL
QHV\PHWULFN?KR QDSČW? D VSR??Y? Y PHQ??P SR?WX SRWĜHEQ?FK VRX??VWHN UHVSHNWLYH
EORNRYDF?FKNRQGHQ]?WRUĤ1?YUKGHVN\GLJLW?OQ?FKSRWHQFLRPHWUĤMH] GĤYRGĤYČW??KR





Obr. 3.16: '36GLJLW?OQ?FKSRWHQFLRPHWUĤVWUDQDbottom 
 
Obr. 3.17: '36GLJLW?OQ?FKSRWHQFLRPHWUĤVWUDQDWRS 
 
Obr. 3.18: 2VD]HQ?'36GLJLW?OQ?FKSRWHQFLRPHWUXVWUDQDERWWRP 
 








3RGUREQ? YODVWQRVWL FHO?KR ]DSRMHQ? Y?HWQČ MHKR RYO?G?Q? MH UR]HEU?QR Y NQL]H 3U?FH
s PLNURNRQWURO?U\ $70(/ $95 ? $7PHJD RG DXWRUD 'DYLGD 0DWRX?ND 
z Y\GDYDWHOVWY?%(1>@ 
V XYHGHQ?P ]DSRMHQ? MH SRX?LW PLNrokRQWURO?U $7PHJD -HGQ? VH R 8ELWRY?
PLNURNRQWURO?UNWHU?P??W\ĜL I/O SRUW\$D?'ND?G?]QLFKP?SLQĤ>@3URĜ?]HQ?
GLJLW?OQ?FK SRWHQFLRPHWUĤ Y\X?LMHPH Y?HFKQ\ ?W\ĜL SRUW\ 3RUW\ $ D & VORX?? SUR
komunikaci s /&'GLVSOHMHPDNO?YHVQLF?DSRUW\ %D'MVRXXU?HQ\SURNRPXQLNDFLV
GLJLW?OQ?PLSRWHQFLRPHWU\1DSURJUDPRY?Q?PLNURNRQWURO?UX$7PHJDEXGHSURE?KDW
SRPRF? SR??WD?H D Y??H ]P?QČQ?KR NLWX 6'.$70 NWHU? V SR??WD?HP NRPXQLNXMH
SRPRF?V?ULRY?KRUR]KUDQ?56 
 
Obr. 3.20: 6FK?PDNLWX6'.$70 
6FK?PD NLWX NWHU? MH XYHGHQR Y NQL]H 3U?FH V PLNURNRQWURO?U\$70(/$95 ? 
$7PHJD >@ E\OR XSUDYHQR SUR SRX?LW? V QDYU?HQ?PL REYRG\  9 REYRGČ SUR





Obr. 3.21: '36SURPLNURNRQWURO?U$7PHJD 
1DYU?HQ? GHVND SUR PLNURNRQWURO?U $7PHJDP? UR]PČU\  [ PP D QD





Obr. 3.22: OsD]HQ?'36SURPLNURNRQWURO?U$7PHJD 
.H NRQHNWRUĤP R]QD?HQ?P MDNR 3257 % D 3257 ' MVRX SĜLSRMHQ\ GLJLW?OQ?




3.3.3 =REUD]RYDF? LCD modul 
3UR HOHNWURQLFN? Ĝ?]HQ? ILOWUX GLJLW?OQ?PL SRWHQFLRPHWU\ SRPRF? PLNURNRQWURO?UX MH
QH]E\WQRX VRX??VW? tDN? ]REUD]RYDF? ??VW 3UR ]REUD]HQ? ?GDMĤ D Ĝ?]HQ? SRPRF?
PLNURNRQWURO?UX MHPR?Q?SRX?LWQDSĜ?NODG/&'PRGXOD PRGXOVNO?YHVQLF?NWHU? MH
WDN?PR?QRQDO?]WY NQL]H3U?FHV PLNURNRQWURO?U\$70(/$95? Atmega16 [11]. Pro 
Y??H XYHGHQ? Q?YUK\ DOH QHQ? WĜHED Y\U?EČW ??GQ? VSHFL?OQ? ]REUD]RYDF? D RYO?GDF?
]DĜ?]HQ?0RGXOSUR]REUD]HQ?VHG?]DNRXSLWML?zKRWRYHQ?9 nD?HPSĜ?SDGČE\OY\X?LW




Obr. 3.23: Modul s /&'GLVSOHMHPDNO?YHVQLF?UR]OR?HQ?MHGQRWOLY?FKSUYNĤ 
3.3.4 9?YRMSURJUDPXSURĜ?]HQ? 
3URJUDP MH QDSV?Q Y SURJUDPX $95 6WXGLR -HGQ? VH R SURJUDP NWHU? O]H YROQČ
VW?KQRXW]HVWU?QHNY?UREFH3URJUDPSURPLNURNRQWURO?U$7PHJDPĤ?HE?WQDSV?Q
v MD]\FH-6$QHERMD]\FH&3URQDYU?HQ?]DSRMHQ?MHSURJUDPSV?QY jazyce C.  
3URJUDPPXV?REVDKRYDWWĜL]?NODGQ???VWL3URJUDPPXV?XPR?ĖRYDW 
1. =REUD]RY?Q?QD/&'GLVSOHML 
2. Komunikaci s NO?YHVQLF? 
3. NastavoY?Q?GLJLW?OQ?FKSRWHQFLRPHWUĤ 
 
=?NODGHP FHO?KR SURJUDPX MH SURJUDP RG Y?UREFH /&'PRGXOX NWHU? ]DML?ĢXMH
VSU?YQRX NRPXQLNDFL PH]L PLNURNRQWURO?UHP D /&' PRGXOHP D XPR?ĖXMH VSU?YQ?






1. =?NODGQ?SULQFLS]REUD]RY?Q?GDWna displeji: 
{ 
 sprintf(tisk, "fm= %li Hz", pametfm[cislofrekv]);  
]REUD]HQ?KRGQRW\IP 
lcd_put_string_xy(0,0, &tisk);    
SR]LFH]REUD]HQ?QD/&' 
 
 sprintf(tisk, "Q= %i ", pametq[cislojakost]);  
]REUD]HQ?KRGQRW\4 
 lcd_put_string_xy(0,1, &tisk);    
SR]LFH]REUD]HQ?QD/&' 
  
 sprintf(tisk, "%c", 198);     
]REUD]HQ?V\PEROĤ?LSHN 
 lcd_put_string_xy(15,1, &tisk);    
SR]LFH]REUD]HQ?QD/&' 
 
 sprintf(tisk, "%c", 200);     
]REUD]HQ?V\PEROĤ?LSHN 
 lcd_put_string_xy(13,vyber-1, &tisk);   
//pozice zREUD]HQ?QD/&' 
 
 sprintf(tisk, "%c", 199);    
]REUD]HQ?V\PEROĤ?LSHN 
 lcd_put_string_xy(14,vyber-1, &tisk);  
//pozice ]REUD]HQ?QD/&' 
}   
 
2. 3ULQFLSIXQNFHNO?YHVQLFH 
case KEY_F1    : {   ]P??NQXW?PWOD??WND)SURYHGHPH 
 if (vyber==1)   // Y?EČU?NRQXNWHU?VHP? 
  cislofrekv = 1;  // SURY?VW3Rtom VHY\EUDQ??NRQ 
 if (vyber==2)   // provede 
  cislojakost = 1; 
 if (vyber==3) 
  krokfm = 1; 
 if (vyber==4) 
  krokq = 1;  
 zobraz(); 
 }   break; 
 
case KEY_RIGHT : {   /]P??NQXW?PWOD??WNDRIGHT (ĺ 
 if (vyber==1)   // provedeme Y?EČU?NRQX 
  if (cislofrekv < 1023 - krokfm) QDVWDYHQ?IUHNYHQFH 
  cislofrekv = cislofrekv + krokfm; 
 if (vyber==2) 
  if (cislojakost < 1023 - krokq ) QDVWDYHQ?MDNRVWL 
  cislojakost = cislojakost + krokq; 
 if (vyber==3)   QDVWDYHQ?NURNX]PČQ\IUHNYHQFH 
  if (krokfm!=50)   SRNXGVHNURNIPQHURYQ? 
  krokfm++;    WDNVHNURNIP]Y\?XMHR 
 if (vyber==4)     QDVWDYHQ? NURNX]PČQ\
jakosti 
  if (krokq!=50)   SRNXGVHNURNTQHURYQ? 
  krokq++;    // tak VHNURNT]Y\?XMHR  
 zobraz(); 










SPDR = cdata; 
while(!(SPSR & (1<<SPIF))); 
 
SUHQRV FLVORIUHNYY?EČUIUHNYHQFHDSĜHQRVGDWQDY?VWXS 
cdata= HIBYTE(prenos);   QDVWDYHQ?NURNXQDKRUX 
SPDR = cdata;    ]D??WHNSĜHQRVXGDW 
while(!(SPSR & (1<<SPIF)));  ?HN?QLQDGRNRQ?HQ? SĜHQRVX 
 
cdata= LOBYTE(prenos);   QDVWDYHQ?NURNXGROĤ 
SPDR = cdata;    ]D??WHNSĜHQRVXGDW 
while(!(SPSR & (1<<SPIF))); ?HN?QLQDGRNRQ?HQ?SĜHQRVX 







ILOWUX W\SX S?VPRY? SURSXVW  Ĝ?GX V QDVWDYLWHOQRX ??ĜNRX SURSXVWQ?KR S?VPD % D
QDVWDYLWHOQ?P VWĜHGQ?P NPLWR?WHP I0 v rozsahu 10kHz D? N+] ?NROHP E\O WDN?
Q?YUKGHVHNSOR?Q?FKVSRMĤILOWUD?Q?FKLĜ?GLF?FKREYRGĤ 




'UXKRX ??VW? SU?FH MH SURYHGHQ? Q?YUKX ]DGDQ?KR ILOWUX  3ĜL Q?YUKX ILOWUX E\O
SRX??Y?Q SURJUDP 2U&DG  G?N\ NWHU?KR E\OR PR?Q? QDYU?HQ? ILOWU\ VLPXORYDW D
RYČĜLW WDN VSU?YQRVW ]DSRMHQ? 3URJUDP SĜL VLPXORY?Q? REYRGĤ pracuje s LGH?OQ?mi 
PRGHO\ VRX??VWHN WR ]QDPHQ? ?H SR UHDOL]DFL VLPXORYDQ?KR REYRGX MH WĜHED SR??WDW
s MLVW?PLRGFK\ONDPL3URQ?YUKILOWUXE\O\DQD]?NODGČ WHRUHWLFN?KRUR]ERUXY\EU?Q\
GYČ ]DSRMHQ? NWHU? E\O\ VLPXORY?Q\ 1D ]?NODGČ Y?VOHGNĤ VLPXODF? E\OR Y\EU?QR
z WČFKWR GYRX ]DSRMHQ? WR NWHU? O?SH VSOĖRYDOR ]DGDQ? SR?DGDYN\ -DNR YKRGQČM?? VH
SRGOHVLPXODF?MHYLOR]DSRMHQ?NWHU?REVDKXMHY?FHRSHUD?Q?FK]HVLORYD?ĤSURWRMHSU?FH
G?OH]DPČĜHQ?QD]DSRMHQ?VHGYČPD2=9 W?WR?DVWLSU?FHMHWDN?XYHGHQSRVWXSSUR




 PXV? E?W WUDQ]LWQ? NPLWR?HW Y\EUDQ?KR 2= PLQLP?OQČ 0+] '?N\ VLPXODF?P
v SURJUDPX2U&DGVLYOLY WUDQ]LWQ?KRNPLWR?WXQDREYRGPĤ?HY\]NRX?HWD W?PRYČĜLW
platnost uvedeQ?KR WYU]HQ?3RY\]NRX?HQ? ]DSRMHQ? V UĤ]Q?PL It E\OR ]ML?WČQR ?HSUR
VSU?YQRX IXQNFL ]DSRMHQ? MH SRWĜHED YROLW WUDQ]LWQ? NPLWR?HW RNROR 0+] 3R
SURYHGHQ?Y?HFKVLPXODFLML?VWD??Y\EUDWYKRGQ?2=9 QD?HPSĜ?SDGČE\OY\EU?Q2=
s R]QD?HQ?P $' 3R GRNRQ?HQ? Q?YUKX E\OR SRWĜHED QDVWXGRYDW PR?QRVWL
HOHNWURQLFN?KRODGČQ?3ULQFLSHOHNWURQLFN?KRĜ?]HQ?ILOWUXMHQDVW?QČQY kapitole 3.3, kde 
MVRXXYHGHQ\]?NODGQ?PR?QRVWLĜ?]HQ?ILOWUX-DNRQHMYKRGQČM??VHSURQDYUKRYDQ?ILOWU
MHY? ODGČQL SRPRFL GLJLW?OQ?FK SRWHQFLRPHWUĤ 'LJLW?OQ? SRWHQFLRPHWU\ MVRX SDN G?OH
Ĝ?]HQ\ SĜHV VEČUQLFL 63, SRPRF? PLNURNRQWURO?UX NWHU? VH PXV? SDWĜL?QČ
naprogramovat. K PLNURNRQWURO?UX MH WDN? SĜLSRMHQ /&' GLVSOHM V WOD??WN\ SRPRF?
NWHU?FKEXGHX?LYDWHOILOWURYO?GDW&HO?WHQWRSULQFLSE\O]Q?]RUQČQY kapitole 3.4.  
3RVOHGQ???VWLSU?FH MH UHDOL]DFHQ?YUKX3ĜHG W?PQH?PRKO\E?WY\UREHQ\GHVN\





RYČĜHQ? IXQN?QRVWL Q?YUKX 3R RVD]HQ? GHVN\ SOR?Q?KR VSRMH E\OR SURYHGHQR R?LYHQ?
REYRGX3RR?LYHQ?NWHU?SUREČKOREH]SUREO?PXE\ORSURYHGHQRQČNROLNNRQWUROQ?FK
PČĜHQ? DE\ E\OR MLVW? ]GD QDYU?HQ? ILOWU IXQJXMH GOH ]DG?Q? 3R SURYHGHQ? WČFKWR
QH]E\WQ?FK NURNĤ E\O SURYHGHQ Q?YUK ILOWUX XSUDYHQ? SUR ODGČQ? SRPRF? GLJLW?OQ?FK
 36 
 
SRWHQFLRPHWUĤ '36 RERX Q?YUKĤ ILOWUX E\OD Y\UREHQD MHGQRVWUDQQČ -DNR GDO?? E\OD
QDYU?HQD GHVND V GLJLW?OQ?PL SRWHQFLRPHWU\ 3R ]Y??HQ? NULWHUL? D SUR]NRXP?Q? WUKX
GLJLW?OQ?FKSRWHQFLRPHWUĤE\O\Y\EU?Q\GLJLW?OQ?SRWHQFLRPHWU\$'D0$;
-HGQ? VH R GLJLW?OQ? SRWHQFLRPHWU\ Ĝ?]HQ? SĜHV VEČUQLFL 63, 3UR Ĝ?]HQ? GLJLW?OQ?FK
SRWHQFLRPHWUĤE\OR]DSRWĜHE?VHVWURMLW]DSRMHQ?SURPLNURNRQWURO?U. WRPX??HOXGREĜH
SRVORX?LOo ]DSRMHQ? NLWX 6'.$70 7HQWR NLW Y\X??Y? ELWRY? PLNURNRQWURO?U
$7PHJD7HQO]HQDSURJUDPRYDWSRPRF?SR??WD?HSĜHVVEČUQLFL56NWHURXMHNLW
SDKATM16 vybaven. K QDYU?HQ?PX NLWX 6'.$70 VH NURPČ GLJLW?OQ?FK
SRWHQFLRPHWUĤ SĜLSRMXje tak? modul s /&' GLVSOHMHP D WOD??WN\ 3URJUDP SUR
PLNURNRQWURO?U$7PHJDMHQDSV?QY jazyce C.  
2?LYHQ? Y?HFK QDYU?HQ?FK REYRGĤ SUREČKOR ?VSČ?QČ 3ĜL Ĝ?]HQ? ILOWUX ] SR??WNX
GRFK?]HOR N PHQ??P REW???P NWHU? E\O\ Q?VOHGQČ RGVWUDQČQ? RGODGČQ?P SURJUDPX. 
)XQNFH Ĝ?]HQ? ILOWUX SRPRFL PLNURNRQWURO?UX Y?DN QHQ?  9 SURJUDPX VH VW?OH
Y\VN\WXM? GUREQRVWL NWHU? E\ E\OR SUR VSU?YQ? QDVWDYRY?Q? GLJLW?OQ?FK SRWHQFLRPHWUĤ
SRWĜHEDRGODGLW= GĤYRGXGHO??FKGRGDF?FKOKĤWQČNWHU?FKVRX??VWHNRGY?UREFH]DEUDOD




GRV?KQRXW MHQ WĜHWLQRY?FK KRGQRW ?LQLWHOH MDNRVWL RSURWL VLPXODF?P 3ĜL SRNXVX
GRV?KQRXW Y\???FK KRGQRW ?LQLWHOH MDNRVWL VURYQDWHOQ?PL VH VLPXODFHPL GR?OR
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CCD Charge couple devices ? Q?ERMRYČY?]DQ?REYRG\ 
DP )LOWUW\SXGROQ?SURSXVW 
DPS Deska SOR?Q?KRVSRMH 
f0 6WĜHGQ?NPLWR?HW 
FL1, FL2 .PLWR?HWSUYQ?KRDGUXK?KRORPX 
FM 0H]Q?NPLWR?HW 
FP 0H]Q?NPLWR?HWS?VPDSRWOD?HQ? 




KPOT 0D[LP?OQ? SĜHQRVY QHSURSXVWQ?PS?VPX 
KZVL 0D[LP?OQ?]YOQČQ?Y SURSXVWQ?PS?VPX 
MCU 0LNURNRQWURO?U 
OZ 2SHUD?Q?]HVLORYD? 
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R1-2, R2-2, R3-2, R4-2, R21-2, 




R1-3, R2-3, R3-3, R4-3, R21-3, 




R1-1, R2-1, R3-1, R4-1, R21-1, 




RQ1, RQ2 8.2k 0207/12 
Rezistor 
PHWDOL]RYDQ? 
IC1, IC2 AD8056 DIL08 2SHUD?Q?]HVLORYD? 
P2+P1, P22+P21 10k PC16S Potenciometr - stereo 
PQ1+PQ2 1M PC16S Potenciometr - stereo 
C2-1, C2-2, C1-1, C1-2, C21-1, 














OznD?HQ? Hodnota Pouzdro Popis 
R1-2, R2-2,R3-2, R4-2, R21-2, 
R22-2, R23-2, R24-2 
100R 0207/12 5H]LVWRUPHWDOL]RYDQ? 
R1-3, R2-3, R3-3, R4-3, R21-3, 
R22-3, R23-3, R24-3 
15R 0207/12 5H]LVWRUPHWDOL]RYDQ? 
R1-1, R2-1, R3-1, R4-1, R21-1, 
R22-1, R23-1, R24-1 
620R 0207/12 5H]LVWRUPHWDOL]RYDQ? 
RQ1, RQ2 8.2k 0207/12 5H]LVWRUPHWDOL]RYDQ? 
C1-1, C1-2, C2-1, C2-2, C21-1, 

























2]QD?HQ? Hodnota Pouzdro Popis 
R1, R2, R3, R4, R5 1k 0207/10 5H]LVWRUPHWDOL]RYDQ? 
IC5, IC6 AD5235 TSSOP16 
'LJLW?OQ?
potenciometr 
IC1, IC2, IC3, IC4 MAX5483 TSSOP14 
'LJLW?OQ?
potenciometr 
C1, C2, C3, C4, C5, C6 100n C050-035X075 
.HUDPLFN?
NRQGHQ]?WRU 











2]QD?HQ? Hodnota Pouzdro Popis 
C1, C2 27p C050-030X075 .HUDPLFN?NRQGHQ]?WRU 
C3 47u/16V E3,5-8 (OHNWURO\WLFN?NRQGHQ]?WRU 
C4, C5, C6 100n C050-030X075 .HUDPLFN?NRQGHQ]?WRU 
C7, C8 470u/25V E5-10,5 (OHNWURO\WLFN?NRQGHQ]?WRU 
C9 47u/16V E2,5-6 (OHNWURO\WLFN?NRQGHQ]?WRU 
C10 1n C050-030X075 .HUDPLFN?NRQGHQ]?WRU 
C11 100n C050-030X075 .HUDPLFN?NRQGHQ]?WRU 
D2 BZX85 DO41Z10 Zenerova dioda 
D1, D3, D4, D6 1N4148 DO35-10 8QLYHU]?OQ? dioda 
D5 1N4001 DO41-10 .ĜHP?NRY? dioda 
IC1 MEGA16-P DIL40 0LNURNRQWURO?U 
IC2 TL061P DIL08 2SHUD?Q?]HVLORYD? 
IC3 7805T TO220H 6WDELOL]?WRUQDSČW? 
IC4 TL431 TO-92 1DSČĢRY? reference 
L1 33uH IR-4 &?YND 
LED1 
 
LED5MM LED dioda 
Q1, Q3 BC548B TO92-EBC Tranzistor 
Q2 16MHz HC49U70 Krystal 
R1, R6 1k5 0207/10 0HWDOL]RYDQ?UH]LVWRU 
R2, R3, R5 10k 0207/10 0HWDOL]RYDQ?UH]LVWRU 
R4, R7 0R 0207/10 
0HWDOL]RYDQ?UH]LVWRU 
QHERGU?WRY?SURSRMND 
R8 680R 0207/10 0HWDOL]RYDQ?UH]LVWRU 









CAN 9 Z 90 PC konektor  
X2 
 
AK500/2 Svorkovnice 
 
 
